Importance of extracellular divalent cations to polarisation of polymorphonuclear leukocytes induced by plasma.
The roles of extracellular calcium and magnesium ions in the polarisation of human peripheral blood polymorphonuclear leukocytes (PMN) induced by autologous fresh heparinised plasma were investigated by studying the effects of 5 mM chelators of divalent cations [ethylenediamine tetra-acetic acid (EDTA), ethylenebis-(oxyethylene-nitrilo)-tetra-acetic acid (EGTA) or disodium hydrogen citrate]. In addition, the effects of a blocker of membrane calcium channels (verapamil) were studied. Polarisation of PMN suspended in plasma (84.1 +/- 11.9%) was reduced by each chelating agent over 30 min (to 20.0 +/- 15.6% by EDTA, to 42.5 +/- 19.3% by EGTA and to 29.4 +/- 22.9% by citrate). Polarisation of PMN suspended in plasma treated with EDTA or EGTA was restored by inclusion of equimolar additional Ca2+ ions, and in plasma treated with EDTA, EGTA or citrate, by equimolar additional Mg2+ ions. Additional Mg2+ had no effect on the spherical shape of PMN in Hanks' solution and additional cations had no effects on the polarisation of PMN induced by fMLP. Cells rendered spherical by each chelating agent in plasma for 30 min retained their ability to polarise on addition of fMLP to the plasma-chelator medium. Verapamil (10(-4) M) markedly reduced polarisation in plasma (to 52 +/- 11.3%) but the same drug (10(-5) M) had no such effect. In contrast to the polarisation of cells in plasma, the polarisation response of PMN to N-formyl-methionyl-leucyl-phenylalanine (fMLP, 10(-8) M) in buffered Hanks' solution was not affected by any of the chelating agents or by verapamil, even in high concentration. These results indicate that extracellular divalent cations are necessary for the polarisation of PMN suspended in autologous plasma and that the mechanism of polarisation of PMN in plasma may be different to that of polarisation induced by fMLP.